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( ^ £) c^jsdl — cu_jujJI 3 ul_>iL)l StS ^9 v_sv-oJsJI 



jb*LcMJ Jjjsill clc^-v-u^x) 



4.4 dL) — 4 _aK 



jUc.yi (Ji j£c- <yaJl jA lifcj 

jUihdi] . ( _ # -4i*Jl JjjJjjJlj jJ^olLi ( _ r Ai*Jl 

.4_luJlj (jTjiSl ^ ».UaaHj (ilifijl ajaJI Ija 

Jjli. jji jSdjlSI ^U3J4J l±U 

— «.LuaA]1 Lujj <$U| 

JjUI 4j|j lj&uJIj ^lAj^l <Jl« 4 4g 4 j»ua|^4 JjUijj — ljI^aSI 

. .j^ISIj ijjLi JjjAll (jC LLaifr SjJbujj 

Ci|j $.IauJ1j (Jjl aj (jj£j| 4_il^jj ejJuj LiajS JjUlj <_ajA4 

!?jjJb Ja : .1 V'j-ui (jiallj tiliiSij . 

tJalSI j»^Ua g^uaj4 ..jmiUJI jluu ^jJajjj -L-laJl u£j£J 1 (jfr |jLa 

^ CjIjaS Aa.jj Ja .. «.LuaAS1 a La. Aa.jj (jA :SajJC. 4lluil <jc- 

?4_maj 4jL&a. Ctau^dl JA : ^LujI 4jLiiLa. (jA La 

. . . (jk 4&I tliblj jfiluba (jfr Li-laLj 

lg_i ( Jlfa (jlj tsJA <Lla 1*J1 A£j44j4J1 4LLi jAj Li! jj. u_u J ^Jlsu JLuu 

sJA J^J "lA/wu (ji ^Alui (j4 (j^ (j4 JjaL (jlj taJLfr ^ 

. ..jJojJI 4 ^AIuia] 1 (jjsJ LLaj 4ujLxa 4 £.j*jjjaJ1 

(JjlkSN ±i£- 




t 



( 1 £) c^JI — cu_jujJI 3 v_ s^9 v_s^-oJLszJ I jbtcMJ ,J_»j*SJI clc^juu^jO 







ipj_)SJ\ uljjJI jbsicj (jvlc 


Jl£_juOJ ^SvjJI ^jj^SUI 


u iQg/ ^JlsioJI ojoi v_svS JjoLj 


^joLqJI fi 


9j tjJj 6jJL> 6y^sLo 


culs cdJI i_iLS j£$j ^La^JI oiiis 
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( ) £) c^r*JI — cLLjujJIg ul^iiJI v_s^9 v_sv-oiaJI 




. JjLa. L&g-a Ailaj jL (ji AaS? (jiu V (_£Alt ( _ r l*j "Sjajua" <Lal£ j] 

S)ajL4 lLiI^ja ^jaj ,4_aLii]l -»jj aAJlaJl Ajjajujj jaAiSI 4 S 1 I AJluij jA 
jA <tuu&j (_£,aS 1 . (jl£aj (jLaj iawiLu 

. jaa*JI )AgJ Aauilla (jl^l S)aju» lA^Ia aISaS tA_Lai*Jl 



l^iluu£1 AajLj AjaIc JjJUa. Jjaj Cia_JI lAA <ji IaIISjUj <^1 Aajjill Cib^flj 
A_lui AJLa jjjSj wiiU CiliUiuSVI aAA J; .^AualaJl ilil^luiSI (j±t s 

. Jj-aAa J£*ai CiAaaS 

(joAfi t ^LyiV! ^-SLujj (JAj-aj Ja*j jc- 4 S 1 I ajIaS JjAua JjJa ^ Cib*iM aAA <il3A] 
JjlaJj Auflj aISUa (j£j jj Jaj^ja ^^aIlSI (j£j 41 uj pi* • ) 

(jj£j J 'ajI (j£aj . jjjj u^> aj^ij 4 _lujIa OVl tillUA (ji c aljJal 

ui o^aj V t IjilA'ftl Jjfuj (jji!) a-Lilfr oI&uu£aM 

* •• . *• e • 

. UjS jAaC- AjujI Ala SAja*ja (jj£j 

jA A^lj ulj£ ^ 4 aa 1*J1 JjjliLaJI aAA Aja*jJ Aaaj^Ij ^_ r aJalail <A13 a3 

uk yll\ ^i*j ^$a 1| Ajjjl £)S) ^lau aJsI Ajc. ^ uUSJl Iaa jl jA 

.[“V : (UaASbJ VjjAfr Q l£ <dl o^jVIJ CjIjUjjJI 



^ *> *> .AfLuul jl A axx JaL J (^ULI Ja*J (j^AJ V lAlaAJ JauIj <jj£ 4J1 

uI^xaIIj (Ci1>xa] 1 J£ujl! aAAxa (j£Laj ^4\Ti A^AjjaSI aAAj ^xllb 

jc- lAA V] Aj Jsjaj V ^llai Ia^Aj Aajj^JI jjaJI J^ua] LojI ^a\11 

•JW 






( ) £) c^jaJI — cjj-iujJIg ul^iiJI ^3 v_suxLsdl jbiicMJ cl^^jaj^jO 




\J| ! yogjscjJI (jjjYLo qjo olio q -o AiJgjoJI Ajo^siiJI iijjajoJI £>jji <1 SjLqJI i^>-l Jjob 

Lgjljljuo ^svS Ig^iJogg ojjb gj-o <_S JJ I (jjo < T u <Oj\Jlg olgjooujJI ^Li- AjoJasti Jl^juoj 

l#J j^Sujjg OA^-lg ^svS IpiloJr <-S jJ I qjo 'TlgJLxC /jUoj *_svS Ua> gl JJ-> lSI Jcaii Yls 

'TADI yjb (JjjlJI Itlajl i_iL_ujl 

* f e e e • ♦ 

Ai^h jj£I jl ji-ual jl (JjjjujJI j\\vi ,>i /jC- SjUfr jA 

AjLuii J£ui ( _ # iC' AjjlA AiUa £-a Cil;iSI ^aijj2 Ajjjj 

|JA (jj> pAj VJ Ul>j (JjjauJI Laj .4_iAV SjI^j A_uj^> jjCj A_uj^j Aajj^a 

• 0 >SM 



V 



( 1 £) c^r*JI — PuLjujJIg ul^iiJI v_s^9 v_sv-oiaJI 





(jjo jjS I ^Sg^y <-S jJ I 1O9SJI lid) *_s 3 Qy-muy pcxj djjajo IpjJ ! (jjjjcxjuoJ I did) *_svax> Igygaij 
Loj j9 LljulLjO^juJlS Ujjucxji) djltC 9 j 3) /xysj JSg i/xaii GgJjo GgJjo ugyJLo >— 9\J I d_>_juic 
LjJjjsio g^L> Ld>jj> Lil 9J 9-LS Og_Jjo Ld)jJo 9 gLy ,_sgJI (jjjucxjuoJI did) Hlgjjo jjSI 
AjoJoC yoLol AdtioJI OLjuJVI Lp_j I dJLijOyS loj !d_>yi^) jLc djd /xysyay Ld)ljj Jj ld)ljj dgffij 
'TdlSjljg dJLaJL> gd>g Qj ydSLig ddg^rg jiu ^jJLsiig dJjLj (JjJLaJI 



sjjAj La lift . JAa-a tills ^ ^_lujjj t -»Uaii jxwij <jj£3l lift ^ 
jjAlSI j»UaiSI lift (jc- ‘* vw *jl tiiLa/sM sift Lajb (j]>ASl ,j£Jj (AjjiaJI <La1*J1 

* (jjiUdi aft lilfi <tia ^iuu Ailj) :^JUj 4&I JjAj ‘ ,'J j A " 

ilc- JjLLa aUjii JajUIJ * ; >_l\*ll jjjjdl Jjjftj il!i jfiluLa] JakjJlj 



A 



( ) £) cjs>J\ — ciljuJIs v_ s^9 v_s^-oJLszJ I ,J_p*SJI cLC^-a-uc^ 




jl^l pj^Lui 0^' Vj J-AftJ! o' ^ cj*^ o-^Ali V * ^jaaSi c)jaJ*Jl£ 

.[£ • — VV :pjj] (qjVLImj *^iS (Jb 

<_£A!I j.ia_aJI jIluaJI pc- 4_ai£JI aAA jjju Cua> 4j*iM 4_aK ^J1 ^jus jlajlj 

U^jSj jxlxJlj . IAjjCj ^aLLSIj p^jVlj p-^tf 4_uj£ll ^LuaVI AaS JjUjij 

^au (_ajA-j| jij tAa fr AuU V JAxa jl.la <_ji jj**u oj£JI lAA al^l p. a J£ pL 



! AUKi <jj£JI jU^JI tdSj ^jS? Stals ajluba pc 

^j| UlaPj SpxaJI Li£p j] liA (.^A J£ ^Jau <_£AJI 4&I plyuatl 

jA ^ j»jpl jikj (jauj .Aiill Jplij UjJU Lallaj JALuu A jjoiS lj'A\ JjLac4 

. i e 

. Ig-ailtj SjaSI jc. PiiSl Aaai*JI t_u£Jlj djbuVI JJc- 









\ 11 electron 

<10'®cm 






atom -10 cm 



nucleus 
-10 1J cm 



proton 

(neutron) 

-10' ,J cm 



quark 
<10‘ *crt 



I 



joj !! Ipjcxa^- (jjo yoHH (jjo jA\ J^jPu j+A jjp) qjo joj <3_<j>9jo 6 I 9 J djjJI i_sv9 

cLCjjjojs iA 9 aJI JuJ-O />Ucuj 0I9-J I ajji> Jcp» jgJJ ^Jl Cibg^iSULJb lJuxjuju Lo ^sOb 
olji (jjo bji JS ^svS ag^rgxs >^-c*aJI /jUoJI Ijli 5 > uj .1^9^ ,>c sjjoJI t>*/A 

'TADI ( j J jlJI lOljjJI £>jji> tLu /xSb>-l lSjJI ojog SpUajJI lid* tL> qjI qjo 3 1O9SUI 

(...Olijjli (OUjjjpj t CiUjjj£JI) 4 _Jji Cibaoui^ p*a i_iSj-a pj£Jl ^ La pi 

.Aillall jl AjuiVI pJJ Laj aAA AjJIaII CiLaxui^JI pjj La pjljj lillUAj tAjuil p^j 

A 



( 1 £) c^j>JI — clLjujJ^ v_sv-aiaJI 



jl Ciljj (j* uiltlj UjjCj (j* lift H!j^ o* a i>^ ^ (JSj 

.olfrUJuj QA jl ( . . . c djljji ‘Ujj^S) ^b-^' 

:Jj 15J1 ^buj AJlyun 4-ul.ly$ (J \£- J^uul *\lal\ ^ a.ia»jJl aiAj 

.[S — A (JUlaJI a ljjaJI ^Ic- * jjjJLaj a .lie. 
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(1£) c^j>JI — cu_jjjJI 3 ul^aJI v_s^9 v_s\jOuLsl)I jbtcMJ cu:9joj3jO 



^LkuJI jl* 




^ibuj djLu JpJl $.|kl lift AjUIuiIj C(JJ 1a ^^-ak ( _ J k AJUjJ < _ r lu Lake- Ja^I La 

]}Bj1. .Akjill JjjUaJI <j*asu (jh j£a 1j (ojj^lij) 






( ^ £) c^j>JI — <3uLjjjJI 3 ul^aJI v_s^9 v_suxisdl jbteMJ l Jjj»iSJI ckc^joj^x) 




Jjb jJaJI 1 JAj iul)i (r \ CiIjauiSIj Jjj Sal 



fjk j£a 1SJ Sjjj£ A-iaAI La£ aLa^iJl JjlaJ UlSLi LaLaaAl ^^laC-S <j]>iLSl <jl 

Jjlk (ji jl) : jSiJl f&aja ^Isuj AJl-yuii Jla2 OIjIauJI J|i> 

alii (JjjJl * ujUiSfl cjlJi CiUV (Jjill CiljbuUl 



< ___ ___ « „„ Z° * 0 > , si „ 

lift Ciaii. L> Uij CjIjIauJI Jjla^ ^ (jjJiaijj ^icj lijiiij UaU 2 

.[^ \ *\ — \ A • '.(j\y*£- jl] (jUJI uilifr laifi iljlyui ^JaU 



(JjjUJI jjSU tail AjrA (J^JaSI Jbja jjj£ SjLc jA aill Jjlk j££i!l (jj| 
(ji Ualc. Ja>j j& ajll jA (ja djij ^ySJj .^lau ajlb Lalfr jft ajll qa U$i 

Ua ja^i Ajj cl*-*' 4 ill jj^aa) : (J^' <&t Jjli Lf* 

.[A A :J^1] 




*IauJ 1 Jjlk (jh j^aiSlj tlga£ $.lat laa J^juj Ift^aJiiS CiLVl siA aill Jjal JiaJ 
^ifrj SUal\ <Luil;J ^a Ja U^.jll jJaaJl Jja-aj UJ^ V (jiajVlj 

jiUaiSl 4_ala£- ilj-ijj JjaULai ^a (j£aii! illj ja&j SjiJI ^icj 

lAA <ji ajll A&Jj! <_£A 31 



Jjllit jS? YljLa] ^1*J1 (jfr J*^aL V <jl b ASjaj 

yi j£&j u' '4> 4 ' J* ul$' jJAij u' u|i ‘ul^l J* uj^' 

^aVl jjil J A.-yj" ill CulS A_uj£Jl xi! LULaAj l_lluijj dJil ! (jjlll 

AaaAlj A-ujiJl AaaAl iljAj <ji ( _ # i T uj laA <j-aj a5il sLuajj V lAAj t la.l-y" 

Ci^-Luai AijJLaJl JjIuij ^jl .dJij Ujal 4S1I (jl JjVI • qu uail 



■ ^.ja-vll A^Ha 



lAA ,jXa jaLujIj AJlyuij all A._uiv Auil alalsdl jl u) 

.[Y A : jlali] (jjAfr j*jp alii j] e.tai*il Uajj) uW^' 

^ Y 



( 1 £) I — ul^ijJI v_s^9 v_s\joJjdl jbiicMJ L Jjj^iSJI <\£.§->jj§X3 



jjjii Iks' 6^' lQj) 'jjj' u^' Cf- <4A' V* <ji Jjajj 

.[“V :Lui<] JpjiJl ial>«a ^ \ <jpJI jA ^j °03 




tLjjjIg jLaJIg jlsJl qjo i-jLaujjg ^sOgS CibiOg />g^ej lg_i J i^jIjJI Jl^-juojoJI Ijji *_sx2x> IgJLob 

/)! hi; i 6 \n.n ": i LiLJuJLOk. juj Jjuo gd> /jg^tiJI <5jj i> qjo /x^ej JS u[ itjJlsii qlll \J| Ldiljj 
l __gL> jjS I u^JjVIg olgbxjujJI l __gIi«J) iJjlaJI ugSUI <boJaC (_ 5 J^ j^slo 

.[oV !>9lc] (Ogolsjj y l jjjllJI jjS\ jj5Ug u-ubJI 



\T 



( ) £) c^j>JI — cilj-uJl3 ul^ijJI v_s^9 v_suxisdl jbtcMJ ,J_c*SJI 




jJUJl (jLuijyi Jxaj AajjSJlj AaakJl JjjlaaJli Lula AaJ bljjj 

oij . laj^V Laaic. U)Vi.a (jj£j| |AA $. 1 ;j <j' LIjAij 4S1I A^tec. iSjji JjjliLaJI 

all JjAufl {j\ £■ Jjj Laj| Aid]) »A£j <jj£JI JjjUli. (jC- Jj± 9_L La-liC- 

. ^j])aSI Idga oj^dall Sjjlala A-laIc- aJauij ja JLvc-VI LlSi! .^bu 



i_ul_9X- qa Ajja u Jj Laab Aj^Laa (jajujli t<U)Li (jajaJI <jLaj| ajlijl Ajjauj Aul La£ 

U^aAu Vj) Ijslujj Auic. 45il ^jlua f&C’VI JjujM l^aC' <jujl ul>*^ ^ 
.AjL£j Aa\v ij ajlL jxl*JI SjLJ £_a JlJjj (jIajVI ^isu La£2 .[(jiajlll sljj] (AaJL^C. 
<jjij| OjiajiJl LajI) : < jal4jASI <jC. AJla.ua JjaJI JjS ^ (J \ ua Aj AaJ La liAj 
* fyp yJC j UUjI ^dJl; Ajlal ^aifr CuJj Ijjj Cilaj 4 I 1 I Jfj |j| 

ulkjj l&a. pA bill 9) * Qj. i i. a jj ^AlaijJ Uauj S^LJaJI ojk^ (jjjj) 

^jlaj LaAjfr 4UNI J A ^ 1*3 .[i — t :JUjSM] (Jjjj Sjfliij £^Jj Ajfr 

.^buj AJlauui 4 S 1 I SUaja JjuajlJ vLjaui ojiJ ^kJb 



JLC- j»iaj 

www.kaheel7.com/ar 






Lamp ton, Christopher. Astronomy, Watts, 1987. 
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(11) Cj>JI — CUaaJl9 uljfiJI V_S^9 v.S^jOuLslII JaJSlSJI <*£9^9,0 



frluaill LyL 




cdLsaj^eJ qJL_ujg ^svS j$3 loJlbg ^^sorjlaJI tLoaJI igsi-^JI /xl> oLuaJ^I iglj loJlb 
/>gjJI tlolsJI Jgiij liloj iL £j3 Log slooujJI jIj-ujI >.AjuijuSLJ u £>j\l\ i_9Uoj qjo £_pej 

TtLaaJI £g>sJI o-^- 
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( ) £) c^j>JI — clLjjjJ^ ul^aJI v_s^9 v_sux1slII L JjjaiSJI cu:9_juli3jO 




(J* VJ JjSaJillj 1.UJ pi cA)^' £JO*J' </2 U^V' (*^“ o! 

O^jVI JjjluuJ (j& «.Lal*Jl l-lij i t _ J -4i*JI Alaj Ci'Aj La-lit o-U 44 '*-'' 

(j* L«J ‘(>ajVl t> £JJ^' ^ Jj* ffJj'-aLi *i>*b '■fJj'i^J 

. dJj JjjiiVi' laj ^jl\ CitjJaAH 

(.(j. ut p&\ (j £■ 1 g «j»‘ '■<’' j Ai,U.Jafll' JpUab ^jxualxA^I $.Lai*J' llSt-u 

:LH>aL Uj.ij\u^ Aa^U Ala^' <jj£j jjh. ^ajLoj 

£ £ £ •• , . » * 41 ** * * 

<jl c-iau (j^ajV) 4-uJt^ JjUaj ^ A-uLuofiJI 

• lSS^ <-fcU li] sJAa-a jalla jS 

Aj^ju A,ji\u A^p. <jj£j O' <y'>j frlJaa." AaS/al' A£pi o' J* ( _ 5 -jl^i' jaV'j 

■ Aa-ialuia Cuiujj 

4_Lui±la^u>j AjjjLsi JjjLaa JaLaJa (Jjpl\ <_fcUJ' o) ^OjjLuC-V' (jaiA IjIaS o^J 
a M> Jaij UjLuaa 0^ <-kp>H Sjia-a Ak&j o- 9 AaS^JI Jj^Ua] pi |jjj 

< _ 5 ai'j tjjpl) <-fclil] sJAa-a]! Jalftill Aui^JIj «.La]*J' pjh littilAl^JI Jaifiaj JjftaJ' 

■ 4-uLfOall AaSpJI lg_La JjDaTi o' <j^-9J 

t_LLuJlj ^jxla jA j_Ja]Li ?Aa£pJ' 3 A& ASlaua (_£,a! 1 JjajJal' J£ui jA La o^J 

t-a£'j£ AaiLj o^'j O 44 ^' Lg-ujjLaa AaajLaJI JjAa^ ^wiLal! Allj ^ 

A2 «.LaJ*J' o' *La>jAJ AuiLuaa. frlJaft" ^ AaaLuaiSI AA^al' A£p^ .Ac-jaNa" 
JftaJ Luailikli 0|pa$la!i3' £)£%» IgAjjis AJUa'j AaS^aSI jLuta jaaial QjjlaJaj 

.Aa^pJl (iLijaj ^ jaJ Ja^ o^ SjLsiui^U jl (La Aujlp 

O^ajV' oi)J J A^P- J- 4 jaiaj Jj (A^jaAa Laj'J uuul <_fi^jiJ' iilla o] ^ 

.(jJijj ^afij lIiLIjj L^jlSj (o- 4 - 444 ^' Jj^j L^-uaAa 



\ “V 



( ) £) C_>J>JI — CUljujJ^ ul^ijJI v_s^9 v_S\jOuLsl)I jbfc£:MJ L JjJSiSJI QX;9jaJ9jO 



AjI l^jc. UjJia. <_,!]! A.uy.11 $.L*iVI 

ljIjjS) t-feUJI l-sIjj! — 

. a.LuaftJI (jk Aaakjsuli Aj£>aJI — 




L^bjYII ul l 9 _Vj=r 99 Ajjibr Jjlbu £jb>- £g>sJ[ jIj-ujI ^LiuSb slolaJI />l9 AiJ 

iJSjjaii ol (jioj O^JbeoJI O-ijiig AjjiLsJI oilbtog O^JLsjoJb AJoLsjo 

^_s3 6s Jmjo "oblgj" gl 6s Jmjo qSIoI qjo Ig^rjjsy ul Ju\J dJUjJ ld>jLujuo A_iSjjoJI 

. bsL>b AjLs-jJI JbU=[ OgiJ ^Sg^dl uS\baJI 



< ^ c ' (Jjjl 0- 4 oLa> JjA-uaj lililjl Lilali-a Ja>j Jc. JjAj 

ujlbojl Cijiui Ujj IjJlai * Ojayjy AjS Ijlla3 «UwJl UU likjS 

ujL ^j2 fjp Aj*jM j| llAj .[W rjALaJI] (ujjJ^*bA j»j§ (jikj 



W 



( ) £) c_>j>JI — ul_>ijJI v_s ^9 v_s\joJjl)I ,J_c*SJI cl£9_juli9jO 




Auabjju (jA ij ljLlSI 1 A* p^ qa Aj£p pfr CuAajj t «.LujJ1 ljIjjS 

•(U^jsu) 

Ajc. p^ pi^l 'AA :aJbklj AjI <ji pjujajLAll pjjlA Ajc. <_Aaj pi i_p_j liAj 

plj t Jjjijj ^aOa L|jjI frLajjii] O' Adj*-« ^Ualuil <_i j£ c^^LuJIj SM-^aj' Aulc ,U\^ 

4&' ( _ # lu a jxifr pi] ^A pjxia Aj£p ^ $.LfcuJ1 <_ji AjfpJl 

.^bu bi' jA 

j^>V' 'aa o' Q^S jAa . ui IaU tAjLilj 4S1' aJLujjj pjA^baJI jla£Jl *VjA pi}j 

IjAsu^ pjAjl Aljj Aj U pil <_£Ajl O) ? *Iau» 1' Jjibu 

(_jaJ1 AjAmiII ^>Ual1 jA pi$pJI <_A>UiJ1 ^Ajjlaj Ajc ^AAluaj U Jji o' >U' J\ 

!<_i£j3 Ad sj^aj o' Aju» plaj 



jjjkjj laAjfr plu*jV' pli !jA?>J A'jjJ' *VjA *L»M«ui (jifr p^j^l frUlaSf' O) cr^ 4, 
Uuui (Jjj Ajsu Mi Ljij^j J£ju Aja! ^£paJ 1 t_Lua*JI JJaxL AjJajV' A^jjbaJI p* 
(jk Jlib iS^Ji c^A^lj A-uilaJI ^lAxjl l-lluli CAAau lAA .Jjlcl Ad 9paj pbJj 

. pbuuV' jxup ^jd AjjpJI CiMclilSIj AjjjsaSI SjjaSI 



JAld jjj^ajj Ujpaj Aa]U]1 V^' cf^ cr 4 !^' uW" cr^ • jy)^" fjbdl Aii' plyujjj 
jjj) l^bu JjAj t^jiajSf' AjjAIs. JjUaj p^ p^l CAAaJI lAA pc AdAll 

plj '4j'-baj' Hpj-u bAjj l^U] * < Ajd Ijjlad 0^ UU llkjd 

•[^ (Ojjj^AA ^jd 



:lgojU£ ±uu AjaIc- OlpjLA CiMj (jajasa (jil\ 'AA Lf iui J-abj 

. <_aM*-b Adlla 0 s - ‘~'j w : p- 4 bb ^.j\& llxid j]j — ) 

.ApjxUl A^pJl pc. OjAs. :pjabjsu Aad Ijllad — Y 



Y A 



( ^ £) cpj>JI — ul^iiJI v_s^9 v_s\jo1slJI JjjsiSJI 



. <JfcUL!l ^£Ua]l (jc- :Ujlysul OjiSLui l&jj IjJlaJ — T 

.142 <Luu*J frLuai]| j^aju Stjjj jA (j^l 14A ^jl AiluaVL) 

oi Jj 2 liUjj Jj'-kj jLuJVl 4a]*iM jiak 

jialSI ^yCJlutj S}aJL4 tluuJI !4_lui 4JU £jjIj _iiL frluaiSI jj-uii^-a l^i.A'Kt 



1- Bendick, Jeanne. Artificial Satellites: Helpers in Space (Miiibrook, 1994). 

2- Fjermedai, Grant. New Horizons in Amateur Astronomy (Putnam, 1989). 

3- Goldsmith, Donald. The Astronomers (St. Martin's, 1993). 
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( \ £) c^r*JI — cu_jjjJI3 ul^aJI v_s^9 v_s\jOuLsl)I ,J_pfcSJI 



LJLuo£j 




tu.L> ‘illl o^S <ol^jiJI Jgjj ojoj ^Lhj\)I q-C -J^l o^r! J 0 ^ 

! l_sJ L szJ ciXl I cjj-hjoJs JjoLuJ itLj LgJLS tlo_»jjJI oj Jj isLxjujJI ^ 3 /xSLsjo cLo 



Y . 



( \ £) c^JI — CLL-UJJI 9 ul^aJI v_s^9 v_s\jOuLsl)I ,J_pfcSJI 




Jflj tOj^' aJjajaJl aJjajl! ^jA jjaill O' ^jJaUll ^ AalwJl JlflaC-Vl 0^ 
O-a Aj o-U V lAA J£j t juiJLi l$ui£5l& Jjaj IgJja. jJaluiV'j OlilljaJl CiJlui 
i_iJaa 11 jUaull ^jaal La-iic. tA_L4l*J! Cjli jJAll jj^aC- ala. La-lic- (j£Jj ,^kj| 
j jtalult ajjS jjlaj Jjuj.lJa. 5±uu l^.l^lj aAaAa fjaJ LjluuSI (‘ jj^ jii .J"") 

SJa^a J£j Oja»a (jb Jj Ajjlc. lajaj (jS3 fl ^jaJill aAA O' (jajj LjJll 

! ! fkjaall (j±pL ^jifr (JjhJ 



(j£ ^aj (je SjLc. ls* o j *-*'“H'j ‘fj*-^' 0 4 ^AaaJa alL ^je SjLc. <_,A SJa-a J£ j] 

I^jaall 0 4 (jjAa (_i!l < _ J aLa 0 4 jj£I Ojjaj ^yi!) Ujja-a 

fkjJaa.ll (jl^l <jS uaajdlj ItiLwiULa ^-wa ^lal UjlSj ^UaL f»jaall aiA £jjjj 

alauJl u& Ul&a ) i^lsu JjAj tA-alj Aiai A. .a ■wall ^JjVI aJA (jc- UaAaj 

• [1 “V :ja-aJl] (Ogjfcllll UUjjj Lajjj 

0-« Cilfrjava tillUA O' Ujj Jj tiaJl lAA Aic. t-iijL V AjVI JjUjJSj o) 

tjAj fjaall O 4 £JJJ aLaj-Jl ^ 0^] .UaH lajjJ J^utll 1 ^,’ijj Laj2 iajjjj Cija-all 
O-aJa ‘"'j)? Olauaaj ^^j Cilja»aJl 0 4 £jjjj taJwJI O 4 " 3 (»ja-i!l Cilxaaj 
ILJ! Aa.jla. (jj» 0 j£JI lAA ^1 UjJaj jlaJl^JHlj ijji.ll ^Jlc. Jll plyuaj ;£jjj 

,4_*£aJaJI AaLVl 0 4 A.a'wa Ac-j^aa-a 



Jab ^1 UlaJ jlj .Aill-v^ Jljllj Vl&il ^.Jw.ll Aajj£ jja ^ Ljja-Jl ^\ii 
jal Ujlj <_£ja.V 1 aja-Jl 0^ *■ iVi'Vj SlAaJij Uajj alL aja-a JSJ Uajj jjaJl aAA 
A^uiLala laljal VI ^aollj AajjSJl jJaJlj uja^all aAA Laj t a-liuJl jA ^jJlj . Uajj 
. ^joll fkja.Hl faa jl 1 ^j 2 AaajlaJl ^aa. jj^au o' V Ajj3j 

(^JJ^I u|j a-UJJlj) :^bu AJjSj ^jjH' AAafia jSjiS ^laTtj ^JaJl Jji Aaj UAj 
.[a ijjjiAuill] IaUj Laj alauillj) : Uajj JjAjj •[! :^jjHl] 
Y 1 



( ) £) cjj>JI — cLL-ujJ^ uljijJI v_sa9 v_svjoJjl)I jbtcMJ Qx;9jaJ9jO 



CibTj. Y :Lu]|] btiui UjIjj) : «-La-ut!' $.LL q c- ^bu Ajjjj Aajj 

^bu 4S1 I IaIaui Lj|>a-a ijA Ajjaj Laj $.IL a£jj SjjjS 

(IjAji \ja&J laA^ l^aS <j*Aj lajJJ ^IauJI Jxi <_£A 31 < 2 jlu) 

(jfr ( _ r akjLaJI #.Luai!l ^ iual^Li AiaiilLaJ! jj^aJl C.\A&S ljjJla»j.[ > V S 

jjj. ai. ^j£> CjAj5i£j t 4jjjCa31 CiljluJI (ja (jjj^LaJI Cilia Jjlaj Ol^xaJl ^wa (jl;Aa« 
??4.,avJa 4_uj£ Ajlii »AA tlLuuii t^jljAaJl sAA (jAj Jajjj Cil_>a»aJl qa 




Aal£ sj^aJI sAA Uj£l\ lAA (ji ^ujij ijxal Sj^ua 

#.Uj IAjjC- £_a S^aSI iAA Jiutij !!!^aJ ^ 

<ja j'A* jjotKt' ^jxu^l 4&1 (iSjlufl cja-j jfr JjJlaJl A-aiat ( jlc- S^juu bul; Ljj£ 
?? «.LaajJ1 (jk jiJat *IL ^luJlj S^luaSl Aalc. l.U%.a jjikl ,_£a!1 



1 ;V )5 (jijSll (jack tfjil 3 ) :JU 5 «.UJ 1 li$j ji»u» 2 l ^Hl ^bu <&! jA (JaJI 

4lll ^ljlu2 #3 4 I 1 I pkli OlVJall qa p&jjj llL IU-ulSIj 

?[“V £ : jfilfr] (oJ^liil uij 



Y Y 



( ^ £) c^j>JI — ul^ijJI v_s^9 v_sn-oJ_szJ I jbiicMJ L JjCtSJI cui^joj^X) 




djlii) AJjS <ji Aujjill oI$l u) p 

Ija 4_aK J£ <jl ljj L $.Uj 4-uiAjA (j-ull (la-jjj 

^jjlui) :JjIa]| djLuS nJJaLSI jA uj.^Ull liiiljl Aj&Jj U jlj JjaJI ^ (j^iUI 
3£ <df <2 IjJj i_a£u U$f (jaJl *UI Oify (jij Jjli^l IajIjI 

:cjiua2] (-la^Jj *£«ui 3^ Ail VI ^ AjJ^ ^ ^Jl VI * Jj^ui e.^Ju 

![© t — or 



t*l>*il 



1- Robinson, M.R. Our Universe, Scientific American, 1993. 

2- Morris, M.R., ed. The Center of the Galaxy, Kiuwer, 1989. 

3- Alley, David. Sky: AH About Planets, Stars, Galaxies, Eclipses, and More, 
Firefly, 1993. 
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( \ £) — CLL-UJJI 9 ul^aJI v_s^9 v_s\jOuLsl)I L JjjaiSJI 







/jglaJI ^3 l_Vj=r c liuSi cLu&jjjlJI i>jai>3 (L>Ij_uj) LiLcxjjjs l jjjucxjujJI qj: uljjJI CiJ-aii 
I jJi_J uljjJI Ijji oLalS ciSi l _sJx Loj 3 it^uJLaJI cUj^SUI 



Y £ 



( \ £) c^JI — clLjjjJI9 ul^aJI v_s^9 v_s\jOuLsl)I 




( Ijjla I^a2j l$u3 Jjta, j Iajjj $.LamJ1 (J& J*-L LIjLu) : Jaj jfr JjAj 
^ bu -4il Ciaa. $.IalJI (jfr 1 $j2 4S1 I UjJa 4_ajIaC- Au] aAA .[“\ ^ 

. ;' IaVjlu) 

Cjlslj -i£2 .AuaIsJI Aj^UII (ja i-ia. AAj2j A_Laj-uiSI aAA ^jL CiAa.j A&j 
t jJasuj Jjjjaal JjiijJl 4u3 $.lcjJl jA (jl CiAajj AiUl 

J-afr A_lS] Jj^ A_Lai*J! tiilauVl 4 ujLui£ La CiA^I Cjls>jj . sj^iaSlj Sjl^pJI 

fUajj (jjtaJlSI t-uSjj Cj.1a.j 2 . AiuaLaJI AujjiSI Ci^frlilSIj <jjLajui!l 

AjLjiaj jl^aluiL JjjIaj (jjajjJj^JLi a^^la $.lcj (jfr SjLiC. jA Ig-Lafr 

. sjuiallj Sjl^pJI Cluj ^LaAjVI 




(jjtajiSlj ‘U^J VI lg-Laj (-iSljSJl I4J! lu.1au t aLa^jJ) aCA j»jAu (j-a ^au (jjl 4 *j *31 
(jjtaJaSI JaC- AlHj jxlC- AaV (jfu jxSj sjuiall Cluj Jj2j!I JjjAu ^I>ui ^A 

r 0 



( ) £) c I — uljjjJI v_s^9 ^juxlsdl ,J_»c*SJI cic^jojc^jO 



